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Abstract 
The aim of this paper is to explore the relationship between the adoption of Information Technologies 
(IT) and the adoption of New Organizational Practices (NOP) in the context of an emerging country 
(Tunisia). Based on face-to-face questionnaire, to a random sample of 175 Tunisian manufactures, and 
using an ordered logit model, our empirical results show a significant link between IT adoption and 
NOP. We show that the complementarity is strengthened when the technology evolves. Adoption and usage of 
latest technologies are pushed by the prior adoption of NOP. 
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1. Introduction 
The economics literature has emphasized how prior IT investments and new forms of 
workplace organization may be complementary with investments in IT (Brynjolfsson and 
Milgrom, 2013). According to this literature, weak or lack of performance within firms that 
have invested in ICT is directly related to the lack or weak adoption of the complementary 
NOP especially in the emerging countries context
1
.  
Generally, two types of conjectures were formulated concerning the behaviour of companies 
in emerging countries with regard to the adoption and diffusion of IT and NOP. The first 
relates to the uncoordinated behaviours of adoption of the IT and NOP in emergent countries 
due to structural weakness of management and of governance of firms. This situation leads to 
the absence of complementarities between IT and NOP and weak global effect on 
performance. In some cases this anarchistic adoption process may lead to an internal 
“disorganization” of the firms and to a decrease of their structural competitiveness (Knights 
and Vudurbakis, 2005).  
The second conjecture supposes fast adoption of organizational and technological change 
dictated by the markets forces (requirement of competitiveness). In spite of their context 
firms are rather reactive and adopt rapidly new technologies and practices. Complementary 
adoption pushed by the market forces improves their performance. This is particularly true 
for firms operating in an international setting and which are export-oriented (Spyros, 2004). 
Our article contributes to this line of research and demonstrates that firms operating in open 
emergent economies are reactive to both technological and organizational change via their 
international leakages. Adoption of IT and NOP is more related to market dynamics (external 
environment) than to internal environment (specificities of the given countries). Using a 
unique questionnaire run in 2004 for 175 firms, we show with an ordered logit model that in 
an earlier stage of IT and NOP adoption there was strong complementary in the adoption 
process. We will not explore the effects on performances and focus only on the link between 
the adoption and intensity of use of IT and NOP.  
                                                 
1
 India (Lal, 1999); Chili (Fuentes & Gilchrist, 2005); Nigeria (Apulu & Latham, 2011; Lal, 2007); Tunisia (Ben 
Youssef et al. 2011); Golf Arab Countries (Nour, 2011); Pakistan (Mughal & Diawara, 2011); Malaysia (Alam 
& Noor, 2009) 
 
  
Our article presents two originalities. First, we investigate the complementarities between IT 
and NOP by considering three waves of technologies. We make the difference between the 
technologies based on their age and purpose. We show that the complementarity is a matter 
of the last waves of IT and less the first waves. Second, we show that the complementarity 
between IT and NOP adoption occurs in earlier stage of adoption of IT.  
The paper is structured as follows. Section 2 surveys the related theoretical and empirical 
literature focused on the complementarity between IT and NOP. Section 3 presents the 
sample's characteristics and our econometric methodology. Section 4 discusses the results and 
section 5 concludes. 
2. Literature Review 
Three alternative research strategies were used in order to show such complementarities. The 
first one consists in examining the correlations between productivity, investment in IT and 
NPO through an approach by the production function (Bresnahan et al. (2002), Caroli and 
Van Reenen (2001), Raymond and St-Pierre, (2005)). The organization is approached as a 
sum of dummy variables showing if the new organizational practice exists or not within the 
firm. This research strategy examines if links exist rather than to show by which mechanisms 
go through (Ben Youssef and al., 2011, Black and Lynch, 2004; Bloom and al., 2010; 
Brynjolfsson and Hitt, 2004; Caroli and Van Reenen, 2001). 
The second strategy used by Ichniowski and al. (1997), Athey and Stern (1998) and 
formalized by Greenan and Mairesse (2004) consists to use varied and multiple information 
on the evolution of computerization and the organization within firms and to assess the 
complementarities in a dynamic way. The complementarity is revealed by specific indicators 
showing the nature of the change between two periods.  
The third strategy consists in an indirect approach (Brynjolfsson and Hitt, 2003). The authors 
measure the evolution of the data-processing capital through time (6 to 8 years). This time 
coincides with life period of computer equipment. Their observations tend to show that the 
longer time of adoption of the material is, the more the impact on the productivity is high. 
This impact is revealed by the elasticity of the IT capital on production. Their explanation 
lies in the fact that, behind this observation, the factor organization hides. The improvement 
of the productivity would be related to the fact that the firms once they invested in IT adopt 
organisational practices. The two actions would be sequential and related one to the other. 
  
The optimal combination between the two factors requires time. The longer time is and the 
more the firms reach a high degree of effectiveness. 
We aim at contributing to this research line and to challenge the last research strategy. We 
advocate that the complementarity between the adoption of IT and adoption of NOP may be 
revealed by the difference in the extent of the link between different generations of IT and 
NOP. We show that the complementarity is strengthened when the technology evolves. 
Adoption and usage of latest technologies are pushed by the prior adoption of NOP. 
 
3.  Data and empirical method 
3.1. Data 
The data for this study were gathered by a face-to-face questionnaire administrated to a 
random sample of 175 firms in Tunis, the largest metropolitan cities in Tunisia during the 
period from June 2004 to February 2005.
2
 Out of 320 surveys prepared, 205 were partially or 
totally completed and returned. However, only 175 usable surveys were retained for data 
analysis because they were totally completed and free from any contradictions, providing a 
response rate of nearly 55%. The high response rate is a common fact in Tunisia as the 
Tunisian legislation obligates firms to respond to such type of surveys and the face-to-face 
procedure also helped to reach such level of response.  
Our sample has all the characteristics that make it an ideal candidate to represent the central 
nucleolus of stable and viable Tunisian firms. As we shall see below, there are no size and 
industry specific “traits” that would make it difficult to generalise our results. 3  This 
characteristic makes our study interesting when it comes to investigating IT adoption and 
usage in the majority of Tunisian firms (and, to some extent, of South Mediterranean firms) 
regions, and not only in the most advanced ones. Appendix 1, gives more details about the 
sample and its composition. 
Prerequisite conditions for the success of such a survey and to make it comparable to what is 
practiced in other parts of the world were established. In particular regarding, training of 
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 The whole number of industrial firms with more than 10 employees in Tunisia is stable and about 5600. More 
than 30% of them are partially or totally owned by foreign investors. 
3
 Unfortunately the used survey did not include questions concerning ownership issue. 
  
interviewers, the test period. Participants were assured that their answers would be treated 
with confidentiality and all respondents were chosen from the top management staff. 
 
Ben Youssef et al. (2011) identified three waves of IT using the same database. All indicators 
(adoption level of IT
4
, depth of usage of IT
5
 and time required to use particular IT
6
) show up 
that there are three waves: The first wave is called “general used technologies” assumed to be 
relatively widespread (more than 80%), intensively used (between 4 and 5 on Likert scale) 
and rapidly introduced in all business sectors. These technologies are: fixed phones, telecopy, 
office, computers and general purpose software. The second wave is formed by  “intermediary 
technologies” with high potential of use. In the mid of the nineties they were named « new » 
IT: Internet, E-mail, specific software, free software, and mobile phones. The third wave is 
based on networking technologies. They are among the latest technological generations of IT. 
Most of them need to optimize their use, costly investment, know-how, and qualified human 
resources. These technologies are Intranet, laptops, videoconference (VC) and Electronic Data 
Interchange (EDI). All firms use the technologies of the first wave. We focused on the second 
and third waves of these technologies. 
Thus, in order to highlight the depth of adoption of IT and its main determinants, we 
discriminate between these waves of technologies and focus only on the second and third. 
3.2. Empirical method 
In order to study the relationship between IT adoption and usage and their determinants we 
use an ordered logit econometric model. The aim of the model is to determine the effect of a 
given factor on the probability of the IT adoption and use by the firm. This method makes it 
possible to study the impacts of different factors on a multinomial ordered variable. This 
method is widely used nowadays for similar studies (Bocquet and Brossard, 2007). 
Starting from these assumptions, we use the ordered logit models
7
. The explained variable is 
subscripted from 0 to 9 for the total adoption’s score. These variables are thus discrete and 
                                                 
4
 Estimated by the percentage of firms using each technology  
5
 Evaluated by the average score of intensity of use indicated by respondents for each technology (likert scale)   
6
 Calculated by the time gap between the creation date of the firm and the first use of each technology 
7
 The basic variables of our study are binary and qualitative. Firms’ answers give us the information on whether 
they adopt a particular technology or not. For example, a firm indicates if it chooses the adoption of Intranet or 
not. Since we have various types of binary variables, they are gathered, then, in different types of scores, in order 
to formulate a total score of IT adoption. This gives us the multinomial character of this distribution (because it 
  
ordinate. A logit multinomial model would thus neglect the ordinality of the dependent 
variable while a linear regression, on an opposite sense, would treat the difference between 
indices 3 and 4 in the same way that it treats the difference between indices 1 and 2, whereas 
this corresponds only to one classification. In these two cases, the estimators would be thus 
biased (Greene 2000; Thomas, 2000). Following this method, it’s possible to study the 
influence exerted by series of factors on a multinomial ordered variable (Greene, 2000; 
Thomas, 2000).  
Data were analysed using multiple regression analysis with a stepwise procedure used to 
determine the relative importance of a set of independent variables in determining the firm’s 
intensity of IT use score. The data were analysed using SPSS 19.0, to the principal component 
analysis, and STATA, v. 11.0, to the estimation of the models. The data were examined for 
violation of the assumptions underlying multivariate methods prior to the analysis. 
3.3. Definitions of the variables 
3.3.1. Dependent variables 
In our study we considered two models for two different dependant variables. Our dependent 
variables are obtained starting from the calculation of a total score of ICT adoption and a 
score of ICT usage for the second and third wave as defined above. 
Intensity of ICT adoption 
Our data describe five types of IT adopted by firms for the second wave and four types for the 
third wave. All IT variables are binary, in which value ‘0’ means that the respondents were 
asked whether their firm had adopted the considered technology and value‘1’ that it is 
adopted. Thus, every firm has a score between 0 and 5 for the second wave and between 0 and 
4 for the third wave. The variable used here is an ordered multinomial variable characterizing 
the adoption of the IT (score of adoption). We obtain two IT adoption score: IT adoption 
score (wave2) and IT adoption score (Wave3). 
Intensity of IT use  
                                                                                                                                                        
is composed of various methods) and the ordered character (because it is deduced starting from other binary 
variables). 
  
Firms were asked to classify themselves, on a 5 points ordinal scale, according to the answer
8
 
that best described their intensity of usage of IT tools. The IT tools list included the tools 
listed above for Wave 2 and Wave 3. The weighted values were added across all IT tools 
listed to yield a total intensity of IT use score. Higher scores represent more intense use.  
3.3.2. Explanatory variables 
The aim of our estimation is to characterize the adoption and usage of IT by looking at two 
explanatory factors: characteristics of the firm and NOP.  
characteristics of the firm 
Five explanatory factors impacting new technology adoption were highlighted by empirical 
literature: size of the firm, firm’s seniority, adoption time, employees’ skills and, firm’s web 
site
9
.  
Size of the firm: is a variable with four response levels which measures a firm’s size (from ‘0’ 
if the firm has less than 25 employees to ‘3’ if it has more than 100). 
Firm’s seniority: is a variable with four response levels which measures the “Firm Age” (from 
‘0’ if the firm aged less than 2 years to ‘3’ if it aged more than 100 years). 
Adoption time: it represents time since first adoption of IT tools. This variable summarizes the 
speed of adoption of the IT tools. 
Web Site: is a dummy variable, which equals 1 if the firm has a Web site in 2005 and 0 if not. 
Employees’ skills: is a variable that measures the skilled labour intensity. It represents share of 
qualified employees (managers and high qualified personnel in the administrative and 
technical departments) over the total number of employees.  
There are also other important factors that could influence the decision of IT adoption such as 
belonging to a group and whether the firm is national or multinational. But these variables are 
not available in our database. 
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 The answers were weighted as (1) null, (2) weak, (3) average (4) important, (5) very important. 
9
 There are also other important factors that could influence the decision of IT adoption such as belonging to a 
group and whether the firm is national or multinational. Unfortunately, these variables are not available in our 
database. 
 
  
 
New Organisational Practices (NOP) 
Four groups of NOP are considered: 
1- Work Organization: comprises Work by project, Modular work and 5S method 
2- Quality approach: comprises ISO certification and Total Quality management (TQM);  
3- Internal contractual arrangement: including organization in profit center, internal control, 
etc…; 
4- External contractual arrangement: including the just in time delivery system and just in 
time process system. 
These four groups are all binary, in which value ‘0’ means that the respondents were asked 
whether their firm had adopted the considered practice and value‘1’ that it is adopted. 
4. Results and discussion 
This section presents and discusses the results.  
The estimates obtained in the case of the discrete variables are shown in Table 1. By 
observing all the explanatory variables, it can be outlined that almost all variables (except for 
those related to external contractual arrangement) has a statistically significant effect on the 
adoption and use of IT and our results confirm most of the theoretical expected effects.  
Table 1 Determinants of IT Adoption and Intensity of Usages 
Explanatory Variables    IT adoption Intensity of IT use  
 Wave 2 Wave 3 Wave 2 Wave 3 
 Odds Ratios
10
 Odds Ratios Coef. Coef. 
 A. Internal characteristics of the firm 
Firm size 
                                                 
10
 Odds Ratio>1(respectively Odds Ratio<1) suggests that dependent variable are positively (respectively 
negatively) associated  with the explanotry variable. 
 
  
        - 5 to 25 
       - 25 to 50 
       - 50 to 100 
       - more than 100 
Ref. 
3.5639*** 
3.9255*** 
15.209*** 
 
Ref. 
  1.8222 
  9.0887*** 
  23.515*** 
 
Ref. 
         1.9554*   
2.1854** 
  3.6745*** 
 
Ref. 
       0.2967 
       0.9710* 
2.3588*** 
Firm Age  
      - less than 2 years 
      - 2 to 5 years 
      - 5 à 10 years 
      - more than 10 years 
Ref. 
          2.6341 
16.975*** 
8.9705*** 
 
Ref. 
    1.7157 
    1.3011 
    2.7510 
 
Ref. 
        3.4157* 
7.3643*** 
6.8564*** 
 
Ref. 
0.2982 
0.9524 
1.0788 
Adoption time    60.750***   8.2459**    4.4824  2.5342** 
Web site                - No Ref. Ref. Ref. Ref. 
               -  Yes 1.0715 9.0987*** 0.9997 1.9357*** 
Employees’ skills     19.978** 22.183***   3.8659* 2.8516** 
  B.  New Organizational Practices 
Org grp1                    - No Ref. Ref. Ref. Ref. 
                                   - Yes 1.2374 2.7163** 0.8421 1.1289*** 
Org grp2                    - No Ref. Ref. Ref. Ref. 
                                   - Yes 1.3750 3.2379*** 1.5062** 0.8466** 
Org grp3                   - No Ref. Ref. Ref. Ref. 
                                  - Yes     3.0349*** 0.8722 1.8082** 0.8185* 
Org grp4                   - No Ref. Ref. Ref. Ref. 
                                  - Yes 0.6035 1.9062 -1.0180 0.8896** 
Constant - -      4.8911** 2.9441*** 
*: Significant at 10%, **: Significant at 5%, ***: Significant at 1% 
IT adoption Model results are presented as odds ratios 
 
Characteristics of the firm and patterns of adoption of IT 
Firstly, our work confirms the rank effect described by Karshenas and Stoneman (1993) 
which has also been applied by Bartoloni and Baussola (2001). We found that firms’ adoption 
and use of IT is a positive function of their size. As it was expected, there is a positive 
correlation between firm’s size and IT capital stock (adoption), showing the existence of scale 
economies for digital investment (Lawson and al., 2003). Larger firms are more likely to 
adopt digital technologies because they show lower levels of financial coordination tools 
(wave 2 and 3). 
  
Secondly, concerning firm's seniority effect, we show that IT adoption and uses differ 
according to the models. Thus, the seniority of the firm has a more significant and positive 
effect on the adoption and the usage of the second wave IT then the third. On the other hand, 
the effect of this variable in the intensity of use’s case is more important for aged firms than 
for the others. Within our sample and especially for the companies that are older than ten 
years we find a significant effect. 
Thirdly, the adoption time variable is significant to explain the adoption and the depth of 
adoption of IT. We had defined this variable as the speed of adoption of each technology by 
individual firm that is the inverse of the time taken by each firm to adopt a new technology. 
The correlation between the two variables indicates that a propagation effect exist and 
confirm our first intuition that the intra-firm hypotheses are suitable to descript the adoption 
phenomena. However, the relation between adoption time and IT adoption is nonlinear, as the 
effect of the variable “adoption time” on IT adoption increases but remains less than 
proportionally. The estimation results confirm this non-linearity as the sign of the square of 
the variable “Adoption time” is negative and statistically significant. We conclude that the IT 
adoption may be an increasing but concave function (see Appendix 3 for details). 
 Moreover, when we look at the variable having a website, we find that the correlation is 
significant with adoption and use of third waves’ IT. However, this effect is not significant for 
the IT tools second wave. Our findings suggest that the contagion dynamics are working and 
the epidemic effect is confirmed (Hollenstein, 2004). 
Finally, we find that firms that have more qualified personnel are those whose adoption and 
use of IT are more important. This result is important for the use and adoption of IT tools in 
the third wave. Thus, IT tools of the third wave require more skilled employees. These 
findings are supported by previous studies that also demonstrate a positive correlation 
between IT uses and workers skills (Bresnahan et al., 2002, Arvanitis and Loukis, 2009) and 
that investment in human capital is the main determinant of IT (Mughal and Diawara, 2011).  
 
NOP, adoption and intensity of use of IT 
 
Tables 1 and 2 shows that NOP have rather different effects on IT adoption and intensity of 
usage patterns. 
  
 Table 2:  Scores of ICT adoption and usage: Summary Statistics  
   Scores Adoption Score Usage 
 
Number 
of firms 
% total  Groupe 1 Groupe 2  Groupe 3 Total 
Size 
 
- 5 to 25 
- 25 to 50 
- 50 to 100 
- more than 100 
 
 
33 
39 
40 
63              
 
 
18.86 
22.29 
22.86 
36.00 
 
 
7.30 
8.41 
8.60 
  10.87   
 
 
3.75 
3.76 
3.65 
3.95 
 
 
2.84 
3.58 
3.40 
4.34 
 
 
0.69 
1.05 
1.55 
2.57 
 
 
40.69 
44.84 
44.50 
51.66 
Age 
 
- less than 2 
years 
- 2 to 5 years 
- 5 to 10 years 
- + 10 years 
 
 
 
5 
20    
32  
91                 
 
 
 
3.38 
13.51 
21.62 
61.49 
 
 
 
5.40 
7.19 
8.91 
9.72 
 
 
 
2.60 
3.38 
3.80 
3.93 
 
 
 
2.20 
2.80 
3.86 
3.84 
 
 
 
0.60 
1.00 
1.25 
1.93 
 
 
 
34.20 
38.09 
45.22 
48.92 
New organizational practices 
 
             1. Work Organization 
- Work by 
project 
- Modular work 
- 5 S method 
 
73 
35 
46 
 
41.71 
20.00 
26.29 
 
10.36 
9.68 
10.58 
 
3.97 
3.77 
3.97 
 
4.19 
3.62 
4.28 
 
2.20 
2.28 
2.32 
 
51.38 
48.40 
52.34 
            2. Quality approach 
- ISO 
certification 
- TQM 
 
59  
63 
 
33.71 
36.00 
 
11.08 
10.61 
 
3.89 
3.86 
 
4.38 
4.14 
 
2.79 
2.61 
 
53.30 
51.44 
            3. Internal contractualization 
- Center of 
profit 
- Internal 
control 
 
64   
28 
 
36.57 
16.00 
 
10.28 
10.14 
 
3.98 
3.82 
 
4.32 
4.00 
 
1.96 
2.32 
 
51.40 
50.50 
           4. External Contractualization 
- Delivery 
system 
- Production 
system 
 
56      
41 
 
32.00 
23.43 
 
9.69 
9.26 
 
3.89 
3.85 
 
3.73 
3.39 
 
2.07 
2.02 
 
48.33 
46.09 
Total 175 100 9.13 3.80 3.68 1.64 46.44 
 
Firstly, there are asymmetric effects between third and second generation of IT. While the 
probability of adoption and intensity of use of IT of third is positive and significant when 
firms adopt NOP (Org gr1). There is no relation between adoption and Intensity of use of IT 
of second generation of IT and the adoption of NOP (Org gr1). The newest generation of IT 
are more likely to be adopted and to complement NOP. The latter comer effect is holding. 
Secondly, table 3 shows also that NOP (Org gr2) quality management system is strongly 
related to intensity of usage of IT whether it is second or third generation of IT. However, 
only the adoption of third generation of IT is linked to NOP (Org gr2). Quality management 
systems involve an intensive usage of IT. The latest generations of IT seems more appropriate 
to this kind of NOP allowing better coordination of the entire quality processes. This is in line 
  
with the work of Foss et al. (2007), which demonstrated that the interaction among decision-
makers and executives are creating less hierarchical structures. 
Thirdly, our results show also that NOP (Org gr3) internal contractualization system is 
strongly related to intensity of usage of IT whether it is second or third generation of IT. 
However, these NOP are linked to the adoption to the second generation of IT and not to the 
third generation of IT. This kind of NOP seems does less intensively need coordination 
between team members (Forman and Goldfarb, 2006). This result is related to the one 
obtained by Martin (2011) ICT usage increases the development of a team spirit between 
workers. 
Fourthly, our results show that the adoption of IT (whether is second or third generation) is 
not linked to NOP (Org gr4) external contractual arrangement. However, intensity of usage of 
third IT generation is weakly linked to NOP (Org gr4) external contractual arrangement. This 
weak effect may be explained by weak adoption of IT of external partners (clients, sub-
contractors...), especially second generation. However an intensive usage of third generation 
of IT is linked to the adoption of NOP (Org gr4).  
Overall, our results confirm that in an earlier stage of adoption of these technologies, the 
adoption of NOP by Tunisian firms have pushed them to adopted and use the latest wave of 
technology. The complementarity between the adoption of IT and adoption of NOP is 
revealed by the difference in the extent of the link between second and third generation of IT. 
While, it is expected that the latest IT are less adopted and used. We show that prior adoption 
of NOP pushed Tunisian firms to better use and adopt the third wave of technologies. 
 
5. Conclusion 
The central proposition of this study is that the intensity of use of the latest information 
technologies (at that moment of time) is closely linked to the adoption of NOP of Tunisian 
firms. Our findings confirm the theoretical conjecture according to which market forces rather 
than time push firms even in an emergent country (Tunisia) to adopt NOP and IT.  
In sum, investing in new IT-based production machinery changes not only the quantity of that 
input and related inputs, but it also changes a business’s competitive strategy as well as the 
work practices and skill requirements of the workforce needed to implement the new strategy. 
Adoption of the NPO was directly pushed by international subcontracting and the insertion of 
  
the Tunisian firms in the international market. This way of adoption of NPO preceded the 
computerization and the use of IT.  
In terms of policy implications, the above findings suggest both the use of IT (of latest 
generation of technologies) and NOP will need to increase the skills of the employees. 
Increasing the productivity of emergent economies firms will need huge investment in human 
capital. Otherwise, the process will be constrained. Upgrading human capital within 
emergent countries SMEs needs to build an absorptive capacity in matter of IT. It can be 
achieved by lowering, through different types of policy instruments, the hiring and training 
costs of educated workers, and especially university graduates.  
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Appendix 1: Sample distribution by firm size and industry 
Industry 
Size 
Clothing 
& 
Footwear 
Chemicals 
and Plastic 
Products 
Mechanical 
& Electrical 
Equipment 
Food & 
Beverages 
 
Total 
5 to 24 6.45 32.35 35.90 10.00 18.86 
25 to 49 16.13 41.18 30.77 7.50 22.29 
50 to 99 33.87 17.65 15.38 17.50 22.86 
< 100 43.55 8.82 17.95 65.00 36.00 
Total 35.43 19.43 22.29 22.86 100 
 
 
  
  
Appendix 2 Determinants of IT Adoption and Intensity of Usages 
Explanatory 
Variables 
   IT adoption Intensity of IT use  
   Wave 2               Wave 3          Wave 2          Wave 3 
              Odds Ratios           Odds Ratios             Coef.              Coef. 
 A. Internal characteristics of the firm 
 
Firm size 
 
- 5 to 25 
- 25 to 50 
- 50 to 100 
- more than 
100 
Ref. 
3.7093*** 
4.4553*** 
16.344*** 
 
Ref. 
1.9715 
9.6202*** 
29.982*** 
 
Ref. 
1.9644* 
2.2100** 
3.7126*** 
 
Ref. 
0.3579 
1.1395* 
2.4888*** 
 
Firm Age  
- less than 2 
years 
- 2 to 5 years 
- 5 à 10 years 
- more than 
10 years 
Ref. 
3.7621 
13.840*** 
8.0898** 
 
Ref. 
2.1435 
1.7916 
3.1795 
 
Ref. 
3.2989 
7.3972*** 
6.9147*** 
 
Ref. 
0.2692 
1.3281 
1.6836* 
 
Adoption time 
Time 
    
 
206.02* 
   
 
160.54* 
     
 
9.8429 
  
 
8.2812* 
(Time)²    0.0005**   0.0053* -6.6868  -11.904** 
 
Web site                
- No 
 
Ref. 
 
Ref. 
 
Ref. 
 
Ref. 
-  Yes 1.0994 9.2197*** 0.9396 1.7689*** 
Skills     15.604** 21.407*** 4.0448* 3.2855*** 
  B.  New Organizational Practices 
Org grp1                    
- No 
Ref. Ref. Ref. Ref. 
- Yes                             1.0818 2.4967** 0.8561 1.0999** 
Org grp2                    
- No 
Ref. Ref. Ref. Ref. 
- Yes 1.4453 3.3898*** 1.5090** 0.8744** 
Org grp3                   
- No 
Ref. Ref. Ref. Ref. 
- Yes     3.5946*** 0.8599 1.8232** 1.0154** 
Org grp4                   
- No 
 
Ref. 
 
Ref. 
 
Ref. 
 
Ref. 
- Yes 0.6654 1.9267 -0.9886 .9163** 
Constant - -      4.1924* 3.0433** 
*: Significant at 10%, **: Significant at 5%, ***: Significant at 1%,  
IT adoption Model results are presented as odds ratios 
 
